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INOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no npenmery «buonorus» nns 10-11 kiaccoB cocTaBieHa Ha
ocHoBe DeneparbHOr0 TOCYIApCTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa CpPEIHEro
obmiero obpaszoBanus (yTBep:kJieH nmpukazoM Munoopaayku PO Ne 413 ot 17.05.2012 r.),
OcHoBHOM 00pa3oBaTeIbHON MpOrpaMMbl cpeiHero oduero oopazoanus auues GI'BOY
BO PT'VIIC, yyeOHOro miaHa Jvies U C y4eTOM aBTOPCKOM MPOrpaMMbl MO MPEIMETy
«buonorus» mna 10-11 kmaccoB nmoxa penakiueit .M. Jlpimmuna u O.B. Cabnunoi, M:
[Ipocsemenue, 2021 r.

PaGouast mporpamma OpuEHTHpOBaHA HA HWCIIOJB30BAHUE YUEOHO-METOIMUECKOTO
KOMILICKTA:

1. benses [.K., Aemmiun I''M., Ky3uenona JI.H. u np. / Ilox pen. bensiera I1.K.,
Jemvimna ['.M. buosnorus. 10 kiacc. ba3zossiii ypoBenb. M: [Ipocsemenue, 2017.

2. benses JI.K., bopoaun I1.M., Jdemvmmun I"M. u ap. / Ilox pen. bensiea JI.K.,
Jemvmmna ['.M. buosnorus. 11 kiacc. ba3zossiii yposenbs. M: [Ipocsemenue, 2017.

3. Cabmuua O.B., HOemvmmun I''M. buonorms. OOmas Owonorus. Pabouas
terpaab. 10-11 kmaccel. ba3oBeiil ypoens. M: [Ipocsemienne, 2017.
4, Cymaroxun C.B., EpmakoBa A.C. buosnorus. [loypounsie pazpaborku. 10-11

KJIacChl: yyeOHoe mocobue A 001eo0pa3oBaTeNIbHbIX OpraHu3aluii: 0a30Bblil YPOBEHb
(mocobue nnst yuurens), 2-e uzganue - M: «IIpocsemnienne», 2017.

Boibop naHHOM aBTOpPCKOW MporpaMmbl U y4eOHO-METOAMYECKOTO KOMIUIEKTa
0OyCJIOBJIEH IPENJIOKEHHEM aBTOPOB 3TOM MPOrpamMMbl Pa3IMYHBIX CTPYKTYp y4eOHOIO
Marepuana, KOTOpbIE ONPEAEINAIOT MOCIEA0BATENbHOCTh U3yUYEHHsI MaTepuana B paMKax
dI'OC COO u nytu (GopMHUpPOBaHUS CUCTEMbl 3HAHUN M YMEHHM, HEOOXOIUMBIX JIs
MPUMEHEHUST B TPAKTUYECKOW JCATEIBHOCTH, W3YYCHHUS CMEXKHBIX JIUCIUIUIAH,
MPOJIOJKEHUS 00pa30BaHUs, a TAKKE Pa3BUTHUS yUALIUXCS.

Pabouas mporpamma no npenmery «buonorusi» paccunrana B 10 kiacce Ha 35
yacoB (1 gac B Henento), B 11 kinacce Ha 34 vacoB (1 yac B Heemto).

[TporpaMMoii ~ mpeaycMOTpEHO  NPOBEAEHUE  CaMOCTOATEIbHBIX  padoT,
MPaKTUYECKUX PaboT, TabOpaTOPHBIX pabOT, CEMUHAPCKHUX 3aHSITHI, UTOTOBOTO 3a4eTa,
3amura pedepatoB. KoHTpoapHBIX paboT B Kypce Ouosoruu miusg 10-ro u 11-ro xmaccos
HE IIPETYCMOTPEHO.

B 10 kmacce mpenyCMOTPEHO: CaMOCTOSATEIbHBIX padoT — 3, MPAaKTUYECKUX paboT —
3, nabopaTtopHas pabora — 1.

B 11 knacce npeaycMOTpeHO: CaMOCTOSITELHBIX PaboT — 2, 1abopaTOpHBIX paboOT —
2, MpaKTUYECKUX padboT — 3, UTOTOBBIH 3aYeT.

Pabouast mporpaMma umeer Ueblo:

- COIMAIM3ANMI0 O0YYAIONIMXCA KaK BXOXIACHUE B MUP KYJIbTYpPbl U COLIMAJIBHBIX
OTHOULIEHUH, oOecreurBaroniee BKIOYEHUE YYAIUXCS B Ty WIM UHYIO TPYIIy JU00
OOIIIHOCTh — HOCHUTENs €€ HOpPM, IIEHHOCTEW, OpUEHTAIlui, OCBAaMBAaEMbIX B MPOIIECCE
3HAKOMCTBA C MUPOM YKHUBOUW TIPHUPOIBL;

- MpuUOOIIeHNe K TIO3HABAaTEIbHOW KYJIbType KaK CHCTEME IO03HABATEIbHBIX
(Hay4YHBIX ) IIEHHOCTEH, HAKOIIEHHBIX 00IIECTBOM B chepe OMOIOTHIeCKON HAYKH;



- OPHEHTAIMI0 B CUCTEME ITUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIBHO METOOB,
PE3yIbTATOB U JOCTHXKEHU COBPEMEHHON OMOJIOTUYECKON HAYKU;

- pa3BHUTHE MO3HABATEJIbHBIX KAYECTB JIMYHOCTH, B TOM YHCIIE IMO3HABATEIbHBIX
MHTEPECOB K M3YUYEHUIO OOIIUX OMOJOTHMYECKUX 3aKOHOMEPHOCTEH M camMoMy MpOoIeccy
HAay4YHOTO MTO3HAHUS;

- OBJIa/IcHHE y4eOHO-T103HABATEIIbHBIMU u IEHHOCTHO-CMBICIIOBBIMU
KOMITETCHTHOCTSIMU 711 (DOPMUPOBaAHMS TO3HABATEILHOW W HPABCTBEHHOW KYJBTYPHI,
HAay4YHOTO MHPOBO33PEHHUS, a TaKKE METOJ0JIOTUEH OUOJIOTMYECKOr0o JKCIEpUMEHTa U
AIIEMEHTApPHBIMU METOIaMH OUOJIOTHIECKUX MCCIICOBAHUM;

- ¢oopMupOBaHMeE DKOJIOTUYECKOTO CO3HAHMUSI, [ICHHOCTHOTO OTHOIIEHUS K >KHBOM
IPUPOJIE U YETOBEKY.

HoBu3zHa pnaHHOW mporpaMmbl ormpeseneHa (enepaibHbIM TOCYJApPCTBEHHBIM
CTaHJapTOM CpeaHero obimiero oopasoanus 2012 roma.

BueypouHast JesTEeNbHOCTH IO TMPEAMETy MpeaycMaTpuBaeTcs B (QopMme
MIPOBEJICHUS UHTEIJIEKTYJIbHBIX UT'P, BUKTOPUH, KOHKYPCOB.

[IpoMexxyTouHasi arTecTauus MPOBOAUTHCS B coOTBETCTBUM ¢ «llomoxkeHuem o
dbopMax, TEPUOAUYHOCTA U TOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOUHOU arrectaunn ooyvarmuxcsa auues PI'60Y BO PI'VIICy.

JIMHHOCTHBIE, METAIIPEIMETHbBI U ITPEAMETHBIE PE3YJIBTATDBI
OCBOEHUSA COAEPKAHUA YYEBHOI'O ITPE/IMETA

JINYHOCTHBIMH Pe3yJIbTAMH OCBOCHHS BBITYCKHHUKAMU CTapIIed IIKOJBI Kypca
OuoJioruu 6a30BOr0 YPOBHS SIBISIFOTCS:

1) peamu3amusi STHYECKMX YCTAHOBOK II0 OTHOIICHWIO K OWOJOTHYECKUM
OTKPBITHSIM, UCCIICTOBAHMIM U X PE3yJIbTaTaM;

2) mpu3HaHUWE BBICOKOW IIEHHOCTH HU3HU BO BCEX €€ MPOSIBICHUSIX, 3I0POBbS
CBOETO U JIPYTHX JIOJEH, peaanu3aluio YCTaHOBOK 3/I0POBOT0 00pasa KU3HU;

3) copMupOBaHHOCTH MO3HABATEIBHBIX MOTHMBOB, HAINPABJIEHHBIX HA MOJY4YEHUE
HOBOTO 3HaHHWA B 00JacTh OHOJOTMM B CBA3U C Oyaymiedl mnpodeccnoHaIbHOU
JEeSATETLHOCTHIO WIIM OBITOBBIMU MPOOJIEMaMHU, CBSI3aHHBIMU C COXpaHEHUEM COOCTBEHHOTO
3JI0POBbBS M DKOJIOTMUECKOM 0€30MaCHOCTH.

MeTanpeaMeTHbIMH Pe3yJabTATAMH OCBOCHHS BBIITYCKHUKAMH CTapIICH IIKOJIBI
Kypca 6nosioruu 6a30BOro ypoBHS SIBJISIFOTCS:

1) oBmameHue COCTaBISIONIMMH HCCIEAOBATEIBCKON M MPOCKTHOW NEATEIHHOCTH,
BKJIFOYAas YMEHHS BHJETHh INMPOOJEMYy, CTaBHTh BOIPOCHI, BBIIBUTATh THIIOTE3bI, JaBaTh
OTIpeNeICHUS TOHATHSAM, Kiaccu(HuIMpoBaTh, HaAOIIOAATh, MPOBOAUTH SKCIEPHUMEHTHI,
JIeNaTh BBIBOJBI M 3aKIIOUYCHUS, CTPYKTYpPHpPOBAThH MaTepHas, OOBSCHATH, TOKA3bIBATh,
3aIUIIATh CBOU UICH,

2) yMmeHue paboTaTh C pPa3HBIMH HCTOYHUKAMHU OHOJIOTMYECKOW HH(POPMAIINHU:
HaXOJIUTh OMOJIOTHYECKYI0 WH(MOPMAIMIO B PA3JIMYHBIX MCTOYHHKAX (TEKCTE yueOHHUKA,
HAy4YHO-TIOMYJISIPHOM  JIUTEpaType, OHOJOTUYECKUX CJIOBApSAX W  CIPABOYHHKAX),



aHAJIM3UPOBATh M OLEHUBATh MH(POpPMAIUIO, NpeoOpa3oBbIBaTh UH(POPMALMIO U3 OJIHOU
(GOpMBI B Ipyry1o;

3) criocoOHOCTBH BHIOMPATH LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSX U
MOCTYNKaxX IO OTHOLIIEHWI0 K JXMBOM NPHUPOAE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPY’KaIOIIHX;

4) yMeHHe aJeKBAaTHO UCIOJIb30BaTh PEYEBBIE CPEACTBA JUIsl JMCKYCCUM U
apryMEHTaluu CBOEH IO3WLIHWH, CPAaBHUBATH pa3HbIe TOYKU 3PEHHUSA, apryMEHTHPOBATH
CBOIO TOUKY 3pEHHsI, OTCTAUBATh CBOIO IMO3HIIMIO.

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHMS BBIIMYCKHUKAMH CTapLIEH IIKOJIBI Kypca
Ouonoruu 6a30BOT0O YPOBHSI SIBIISIOTCS:

1. B no3HaBaTenbHOM (MHTEIIEKTYAILHOMN) cdepe:

®  XapaKTepUCTHKa  COAEpXkKaHMs  OHMOJOrMYECKMX  Teopud  (KJIeTOuHas,
»BOJIIOLIMOHHAs Teopus JlapBuHa); yueHus BepHajackoro o 6uocepe; 3akoHoB Menaens,
3aKOHOMEPHOCTEM HW3MEHYMBOCTH; BKJIaJa BBIJAIOIIUXCA YYEHBIX B Pa3BUTHE
OMOJIOrMYECKON HAYKH;

® BbHUICIICHUE CYLIECTBEHHBIX NPU3HAKOB OHOJOTHYECKHX OOBEKTOB (KJIETOK:
PACTUTENbHBIX W JKMBOTHBIX, JOSIIEPHBIX M SAJEPHBIX, IOJOBBIX W COMATHYECKHX;
OpraHU3MOB: OJHOKJIETOYHBIX M MHOTOKJETOYHBIX; BHJIOB, 3KOCHUCTEM, Ouocdepsl) U
poieccoB (0OMEH BEIIECTB, PAa3MHOXKEHHUE, JEICHHUE KIETKU, OIUIOJOTBOPEHUE, EHCTBUE
HUCKYCCTBEHHOIO M €CTECTBEHHOro 0TOOpa, (opMUpOBaHHE MPUCIIOCOOIEHHOCTH,
o0Opa3oBaHHE BUJOB, KPyTOBOPOT BEIIECTB M MPEBPALLEHUS SHEPIrUU B IKOCUCTEMAX U
ouocdepe);

® 00BbsACHEHHE POJIA OMOJIOTHH B (POPMHUPOBAHUU HAYYHOI'O MUPOBO33PEHHUS; BKIIaJa
OMOJIOTUYECKUX TeOpUil B (HOPMUPOBAHKHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa; OTPULATENBHOIO BIIMSHHS aJKOIOjs, HUKOTHHA, HApPKOTMYECKUX BEILECTB Ha
pa3BUTHE YEJIOBEKA; BIMSHMS MYTarcHOB Ha OpraHU3M 4YeEJIOBEKa, 3KOJIOTMYECKHX
(GakTOpoB Ha OpraHU3Mbl;, MPUYMH D3BOJIOLUHU, W3MEHSIEMOCTH BHJIIOB, HapyLIEHUM
pa3BUTHUSL OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUNA, MyTallli, YCTOWYMBOCTA U CMEHbI
DKOCUCTEM;

® [IpUBEJECHUE JO0KA3aTeJbCTB (ApryMEHTAalMs) €AMHCTBA KUBOM U HEXUBOU
MPUPOABI, POJICTBA KMBBIX OPraHM3MOB; B3aUMOCBS3E€Hl OPraHU3MOB U OKpPY’Karollen
cpelbl; He0OOXOIUMOCTU COXPAHEHUsI MHOT000pa3usi BUIOB;

® yMEHHE MOJIb30BATHCS OMOIOTrHYECKON TEPMUHOIOTUEN U CUMBOJIMKOI;

® pElICHUE AJIEMEHTAPHBIX OMOJOTMYECKUX 3a/lay; COCTABJIEHUE 3JIEMEHTapHBIX
CXEM CKpEIIMBAaHUS U CXEM MepeHOca BEIIECTB U SHEPTUH B SKOCHCTEMaX (LMY MUTaHUs);

® omnucaHue 0codeil BUAOB M0 MOP(POIOTUYECKOMY KPUTEPHIO;

® BBISBIICHUE M3MEHUYMBOCTH, MPHUCIOCOOJICHUM OpraHU3MOB K cpeie oOuTaHus,
HMCTOYHHKOB MyTareHOB B OKPY’Karolllel cpefe (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHU B
HKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B 3KOCHCTEMAaX Ha OMOJIOTHYECKUX MOJEIISX;

® CpaBHEHHE OHOJIOTHYECKUX OOBEKTOB (XMMHUYECKHI COCTaB Tl JKUBOH U
HEXUBOM MPUPOJBI, 3apOJbIlIa YEJOBEKAa W JPYTUX MIEKONUTAOINX, HNPUPOAHBIC
DKOCHUCTEMBI M arpo3KOCHCTEMBI CBOEH MECTHOCTH), IPOLIECCOB (ECTECTBEHHBIA U
MCKYCCTBEHHBIA OTOOp, MOJIOBOE U OECroioe pa3MHOKEHUE) U (POPMYJIMPOBKA BHIBOJIOB
Ha OCHOBE CPAaBHEHHMSI.




2. B 11leHHOCTHO-OpUEHTALIMOHHOM cdepe:

® aHAIW3 U OICHKA PAa3IMYHBIX THUIOTE3 CYHIHOCTU >KU3HHU, MPOUCXOKICHUS
YeJIoBeKa M BO3HUKHOBEHMS >KM3HU, TI100aJbHBIX SKOJOTHYECKUX MPOOJIeM U MyTell ux
pelieHus, TOCIEICTBUH  COOCTBEHHOM  JESATEIRHOCTH B  OKpYyXalollew cpene;
Ouonornyeckoi nHGOPMAITNH, TOTYyYaeMOU 13 Pa3HbIX HCTOYHHUKOB,;

® OICHKAa OTUYECKUX AaCTIEKTOB HEKOTOPHIX HCCIEJOBaHWUN B  00JacTu
OouorexHoJMOTHH  (KIIOHUPOBAHHWE, WCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMPABICHHOE
M3MEHEHHE T€HOMA).

3. B cdepe TpynoBoii 1eATEIbHOCTH:

® OBJIaJICHNE YMCHHUSIMU M HABBIKAMH MTOCTAHOBKH OMOJIOTHYECKHUX IKCIIEPUMEHTOB
U OOBSICHEHHUS UX PE3yJIbTaTOB.

4. B chepe duzndeckon nesaTeIbHOCTH

e 000OCHOBaHME M COOJIIOJICHHE Mep NPOMUIAKTUKU BUPYCHBIX 3a00J€BaHUM,
BpEJHBIX TMPUBBIYEK (KypeHHe, YHOTpeOJeHHe ajKoroJisi, HapKOMaHWs), MpaBUII
TOBEJICHUA B OKPYKAIOUIEH Cpeie.

B pesynbrare u3yueHus 6Mogoruud Ha 6a30BOM YPOBHE BBIITYCKHHK JOJKEH:

MOHMMATH:

v/ OCHOBHBIE  TOJIOKEHHMSI OHOJIOTMYECKHX TeopHii  (KJIE€TOYHAs  Teopus,
ABOJIIOLIMOHHAS Teopus JlapBuUHA); CYIIHOCTh 3aKOHOB MeHJensi, 3aKOHOMEPHOCTEU
M3MEHYUBOCTH; yueHune BepHasckoro o ouocdepe;

v’ cTpocHME OMOJOIMYECKMX OOBEKTOB: KIIETOK; T'€HOB U XPOMOCOM; CTPYKTYpY
BHJIOB U DKOCHCTEM;

v/ CYIIHOCTh _ OMOJIOTHYECKUX  IPOLIECCOB:  Pa3MHOKEHHS, OIUIOJOTBOPEHUS,
JEHCTBUS HCKYCCTBEHHOTO u €CTECTBEHHOTO oToopa, dbopmMupoBaHus
MPUCTIOCOOJICHHOCTH, OOpa30BaHUS BUJOB, KPYTOBOPOTa BEIIECTB U MPEBPAIlCHUN
SHEPIruM B dKOCHCTEMaxX u Ouocdepe;

v/ BKJIaJI BLUIAIONIMXCS YUEHBIX B Pa3BUTHE OHOJIOTUYECKOM HAYKY;

3HATh!

v/ OHOJIOTUYECKYIO0 TEPMUHOJIOTHIO ¥ CHMBOJIHKY;

v/ POJIb OCHOBHBIX OPraHWYECKHMX U HEOPIaHUYECKHX COEIMHEHHIA;

v’ OCHOBHBIE CTPYKTYPBI U (PYHKIIUHU KIIETKH,;

v/ CYyIIHOCTH OOMEHA BEIECTB;

v/ 3aKOHOMEPHOCTHU Pa3sMHOKEHHS U HHAMBUIYaILHOTO Pa3BUTHS OPraHU3MOB;

v/ OCHOBHBIE 3aKOHbI HACIEICTBEHHOCTU M U3MEHYHBOCTH;

v/ OCHOBBI BOJTIOI[HOHHOTO YUCHHS;

v/ OCHOBBI DKOJIOTHH M YUeHHsI 0 bnocdepe;

YMETh:

v/ pelarh reHeTHYECKUE 3a1a4u;

v/ COCTaBJIATh dJIEMEHTAPHBIE CXEMBI CKPEIUBAHUS M IIEPEHOCA BELIECTB M DHEPIHU
B DKOCHCTEMaX;

v/ IPUMEHSATH MOJyYEHHbIE 3HAHUS Ul OXPaHbl COOCTBEHHOTO 370POBbs, a TAKKE
JUTSL OIEHKW HETaTUBHOTO BJIMSHUS YEJOBEKAa Ha TPHUPOAY U BBIPOOOTKH Pa3yMHOTO
OTHOIIICHUS K HEH;

v’ IeNaTh KOHCIIEKTHI ¥ pedepars;




v/ TOTOBUTD H JIENATh COOOIICHNUS;

v/ KPUTHYECKH OLICHUBATH OBITYIONIME CPEIM HACEICHUS M B CPEICTBAX MAaCCOBOM
MH(QOPMALIUU CTIEKYIATUBHBIE U HEKOMIIETEHTHBIC B3IVISAbl HA HEKOTOPHIE PE3yJIbTaThl U
BO3MO>XHOCTH COBPEMEHHON OMOJIOTHH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

B pesynbraTte m3yueHusi yuyeOHoro mpenmera «buosjorus» Ha ypoBHE CpeaHETro
oOmero oopaszoBanus yuyeHuk 10 kinacca Ha 0a30BOM ypOBHE HAyUMTCS:

. pacKpbIBaTh Ha MpUMEPaxX PoJib OUOJOTHH B (DOPMUPOBAHHH COBPEMEHHOM
HAay4YHOU KapTHUHBI MUpPA U B IPAKTUYECKOU JIESITEIBHOCTH JIHOJIEH;

. IIOHUMAaThb M  OIMCHIBATH B3aUMOCBS3b MEXIYy €CTECTBEHHBIMH U
MAaTEMATUYECKUMU HAyKaAMU;

. IIOHUMAaTh CMBICJ, pAa3JIn4aTb W OIUCBHIBATH CUCTEMHYIO CBSI3b MEXIY
OCHOBOITOJIATAIOIIUMH OMOJIOTMYECKUMU TTOHSATUSMU: KJIETKA, OPTaHU3M, BUJ;

. IPOBOJUTH OKCIIEPUMEHTHI MO0 M3YYCHHIO OHOJIOTMYECKHX OOBEKTOB U

ABJICHUM, OOBSACHATH PE3YyJIbTAaThl SKCIEPUMEHTOB, aHAIM3UPOBATH UX, (HOPMYIUPOBATH
BBIBOJIBL;

. dbopMyIUpOBaTh TUIOTE3bl Ha OCHOBAaHUU MPEIJIOKEHHON OHMOIOTrHYECKOM
MH(}OpMaUK U NpeyiaraTb BApUAaHThl IPOBEPKH TUIIOTES;

. CpaBHUBATh OHOJIOTMUECKHE OOBEKTHI MEXAy Co00il MO 3aJaHHbIM
KpUTEPUSIM, J€JIaTh BBIBOABI U YMO3AKIIIOUEHUS Ha OCHOBE CPAaBHEHMUS;

. 00OCHOBBIBaTh E€IUMHCTBO JKMBOM H HEXKHUBOW MPUPOABI HA OCHOBE
OMOJIOTUYECKUX TEOPHUIA;

- pacrno3HaBaTh KJIETKU (MPOKApHOT M 3yKapHOT, PACTEHUH U KUBOTHBIX) IO
OIHCaHUIO, yCTaHABIMBATh CBSI3b CTPOEHUS U (PYHKIIMIM KOMIIOHEHTOB KJIETKHU;

- YCTaHaBIMBAaTh CBA3b CTPOCHMSI M (PYHKIHMH OCHOBHBIX OHOJIOTHUYECKUX
MaKpOMOJIEKYJI, X POJb B MPOLIECCaX KIETOYHOTO MeTab0In3Ma;

- 00OCHOBBIBaTh B3aMMOCBS3b IJIACTHUECKOIO M HEPIeTUYECKOr0 OOMEHOB;
CpPaBHUBATh MPOLECCHI IMJIACTUYECKOTO U DHEPreTUYECKOT0 OOMEHOB, MPOUCXOSIINE B
KJIETKaX dUBbIX OPraHU3MOB;

. OMHCHIBATh (PEHOTUIT MHOTOKJICTOYHBIX PACTCHUM, )KUBOTHBIX U TPHOOB;

. OOBSICHSITH MPUYMHBI HACTEACTBEHHBIX 3a00JI€BaHU;

- BBISIBJISITh M3MEHYMBOCTH Yy OPraHU3MOB; CpPaBHUBATh HACJIEACTBEHHYIO M
HEHACJICICTBEHHYIO U3MEHUUBOCTh;

. OLICHUBATh JIOCTOBEPHOCTh OMOJIOTMYECKON HH(pOpMAIMK, MOJYYSCHHOU W3
Pa3HBIX HICTOYHUKOB;

. MPEACTABISATh OHOJOTUYECKYI0O HMH(POPMAIUIO B BHIIE TEKCTa, TaOJHIIBI,
rpaduka, uarpaMMsbl U JIeJ1aTh BEIBOIBI HA OCHOBAHHH MPECTABICHHBIX JaHHBIX;

. OIICHWBATh POJb JOCTIKEHUW TEHETHUKU, CEeJCKIIUH, OUOTEXHOJIOTHH B
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

. OOBSACHATH HETaTMBHOE  BJMSHUE  BEIIECTB  (AJTKOTOJs, HUKOTHHA,

HapKOTHUYCCKUX BCHI@CTB) Ha 3apOoJbIIICBOC Pa3BUTUC YCIIOBCKA.



B pesynbpTaTe usydyeHus ydeOHOro mnpenmera «buUONOrHsS» Ha YpPOBHE CpPEIHETO
oOmiero obOpazoBanusi yuyeHuk 10 kiiacca Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTh
HAYYUTHCS:

o JaBaTh HaydYHOE OOBACHEHHWE OHOJIOTHYECKUM (pakTaMm, Ipoleccam,
SABJICHUSIM, 3aKOHOMEPHOCTSIM, UCIIOJIB3YSl  KJIETOYHYI0  TEOPHIO, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

. XapaKTepU30BaTh COBPEMEHHBIE HAINpPABIECHUS B pa3BUTUU OWOJIOTUH;
OIHCHIBATh UX BO3MOKHOE MCIIOJIb30BAHUE B ITPAKTUUECKON AESITEIbHOCTH;

o CpPaBHMBATH CIIOCOOBI JIETICHUSI KJIETKU (MUTO3 U MEUO03);

o pemiath 3ajaud Ha MnocTtpoeHue @parmenta Bropord wnenu JHK mo
npenioxeHHoMy pparmenty nepsoit, M-PHK (1-PHK) no yuactky /IHK;

J pewiaTth 3aJa4y Ha OIPEACIICHHE KOJIMYECTBA XPOMOCOM B COMAaTUYECKHUX H

MOJIOBBIX KJIETKAX, a TAaKXkKe B KJIETKaX Mepel HauajoM JieleHus (Melo3a WM MUTO3a) U 110
€ro OKOHYaHHUHM (AJ11 MHOTOKJIETOYHBIX OPraHU3MOB);

o penaTh FTeHeTUYECKUE 3a/1a4d HAa MOHOTUOPHUIHOE CKPEIIMBAHKUE, COCTABIIATh
CXEMbl MOHOTHMOpPUIHOTO CKpPEUIMBaHUSA, IPUMEHSSI 3aKOHbl HACIEJICTBEHHOCTH U
UCIIOJIb3Ysl OMOJOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

o yCTaHABJIMBATh THUIl HACJICOBAHUSI U XapaKTep MPOSBICHUS MpPU3HAKA IO
3aJJaHHOW CXeME POAOCIOBHOM, MPUMEHSS 3aKOHBI HACJIEACTBEHHOCTH;
o OIICHUBATh PE3YJbTaThl B3aMMOJCHCTBUSl YEJIOBEKA U OKPY KAIOLIEH CpEIbl,

IIPOrHO3UPOBATh BO3MOJKHBIC ITOCICACTBUA ACATCIBPHOCTH YCIOBCKA I CYIICCTBOBAHUSA
OTACIBbHBIX OMOJIOTHYECKUX OOBEKTOB U LCIbIX IIPUPOIAHBIX COO6H_[6CTB.

B pesynbraTte m3yuenusi yuyeOHoro mpenmera «buosjorus» Ha ypoBHE CpeaHETro
oO1ero o0pa3oBaHMsl BBIITYCKHUK HA 0a30BOM YPOBHE HAYUUTCH:

- pacKkpbIlBaTh Ha MpHUMEpax poiib OMOJOTHH B (OPMUPOBAHWU COBPEMEHHOMN
HAyYHOW KapTUHBI MUpA U B MIPAKTUIECKON JACSITEILHOCTH JIOCH;

- MOHMMAThb M  ONHCHIBATh B3aWMOCBSI3b  MEXKIY €CTECTBEHHBIMU |
MaTeMaTHYECKUMU HayKaMH;

- NOHUMAaTh CMBICJ, pAa3IUyaTh U OINHUCHIBATh CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOINOJIAraloluMi  OMOJIOTUYECKUMHM  TOHATUSAMHU:  KJIE€TKa, OpraHu3M, BH],
sKocucTeMa, onocdepa;

. MPOBOAMUTH OSKCIEPUMEHTHl MO H3YUYEHHIO OHOJOTMYECKHX OOBEKTOB H
SIBIICHH, OOBSCHATH PE3yJIbTaThl SKCIEPUMEHTOB, aHAIM3UPOBATh WX, (POPMYIHMPOBATH
BBIBOJIBI;

u (dbopMyIMpOBaTh TUIIOTE3bl HA OCHOBAHUHU TMPEIJIOKEHHOM OMOJIOTHYECKOM
nH(popMaIuu U peJiaraTh BapuaHThl IPOBEPKU TUTIOTE3;

u CpaBHMBATh OHOJOTHYECKHE OOBEKTHI MEXKIy Cco0OW MO0 3aJaHHBIM
KPUTEPUSIM, JICJIaTh BRIBOABI U YMO3AKIIOUEHHSI HA OCHOBE CPaBHEHHS;

= 000CHOBBIBaTh €IWHCTBO JKMBOM W HEXHUBON MPHUPOJBI, B3aWMOCBSI3H
OpTraHU3MOB U OKPYXKAIOIIEH cpelibl HA OCHOBE OMOJIOTHYECKUX TEOPHUH;

= pacrio3HaBaTh KJIETKH (MMPOKAPUOT M AYKAPUOT, PACTEHUN U KUBOTHBIX) IO

OIMMCAHWUIO, YCTAHABJIMBATDL CBA3b CTPOCHUA U (bYHKHI/Iﬁ KOMIIOHCHTOB KJICTKH,



u YCTaHaBJIMBATh CBA3b CTPOCHHUA U (1)}’HKHHﬁ OCHOBHBIX OHOJOTHYECKHX
MaKpOMOJICKYJI, UX POJIb B IIpOLCCCAaX KICTOYHOI'O MGTa6OHI/IBMa;
u 00OCHOBBIBAaThH B3aWMOCBSI3b IIACTHYCCKOTO U OQHCPIrCTHIYCCKOTO O6M€HOB;

CpaBHUBATH IIPOLECCCHI IMIACTUYCCKOIO M SHCPIrCTUUCCKOI'O O6MCHOB, MMPOUCXOJAININX B
KJICTKAX JKMBBIX OPIraHU3MOB;

. pacno3HaBaTh MOMYJIALMIO U OMOJOTUYECKUN BH]T IO OCHOBHBIM KPUTEPHUSIM;

. OMUCHIBATh (PEHOTUTT MHOTOKJIETOUHBIX PACTEHUH, )KUBOTHBIX U TPUOOB;

. O00BACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSIS SBOJIIOLUOHHYIO TEOPUIO;

. OOBSICHSITh MPUYMHBI HACTEACTBEHHBIX 3a00JI€BaAHUM;

. BBISIBJIATh W3MEHUYMBOCTh Yy OpPraHU3MOB; CpPAaBHHUBAaTh HACIIECJICTBEHHYIO U
HEHACJIeICTBEHHYI0 M3MEHYNBOCTb;

. BBISIBJISITH MOp(osiornueckue, PU3nogorndeckue, MOBeACHYECKUE aJanTalluu
OpPraHMU3MOB K cpejie 0OUTaHus U IEUCTBUIO SKOJIOTMUECKUX (PaKTOPOB;

. COCTaBIISITh CXEMbl IEPEHOCAa BELIECTB W DSHEPrUU B HBKocHUcTeMe (Lenu
MUTaHUsA);

. OPUBOJUTH JI0KA3aTEIbCTBA HEOOXOAMMOCTH COXpPaHEHUs OHMOpa3zHOOOpa3us
JUTSL yCTOMYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOIIEH Cpebl;

. OLICHUBATh JTOCTOBEPHOCTh OMOJIOTMYECKON WH(pOpMAIMKU, MOJYYECHHOU W3
Pa3HbIX HICTOYHUKOB;

. MPEJCTABIATh OMOJIOTHYECKYI0 HH(OpMALMI0O B BHJAE TEKCTa, TaOIMIHI,
rpaduka, AuarpaMMsbl U JIeJ1aTh BBIBOJIBI HA OCHOBAHHUHU MPEACTABICHHBIX JAHHBIX;

. OLICHUBATh POJb JOCTHKEHUW TE€HETUKH, CEJIEKLIHUH, OUMOTEXHOJIOTHMH B
MPaKTUYECKON JAEeSATENbHOCTH YEIOBEKa,;

- OOBSICHATh  HETaTUBHOE  BIMSHHUE BEUIECTB  (AJKOTOJs, HUKOTHHA,

HApKOTHYICCKHUX BeHlCCTB) Ha 3apOJbIIIICBOC PAa3BUTUC YCJIOBCKA.

B pesynbraTte u3yuenuss yuyeOHoOro mpeamera «buosorus» Ha ypoBHE CpemaHEro
o01ero 00pa3oBaHusl BBITYCKHUK HA 0a30BOM YPOBHE TOJIyYUT BO3MOKHOCTh HAYUUTHCS:

o JaBaTh HaydyHoe OOBSCHEHHWE OWoJorhuyeckuMm (QakrtaM, Mpoleccam,
SBIICHUSM, 3aKOHOMEPHOCTSIM, HCIIONIb3ysd OWOJOTHYeCKHe TeopuH (KJIETOYHYIO,
ABOJIIOIIMOHHYI0), y4YeHHEe O Ouocdepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTHU
W3MEHYHMBOCTH;

o XapaKTepU30BaTh COBPEMEHHbIE HAINpPaBJIEHUS B pa3BUTUU OHOJIOTUH;
OIMCBIBATh UX BO3MOKHOE MCIOJIb30BAHUE B IPAKTUYECKOMN JEATEIBHOCTH;

o CpPaBHUBATH CIIOCOOBI I€JICHUS KJIETKH (MUTO3 U MEWU03);

° pemiath 3agaud  Ha MnoctpoeHue @parmenta Bropod unenu JIHK mo
npeasioxkeHHoMy ¢parmenty nepsoii, MPHK no yuactky JIHK;

o pelmarh 3a1a4d Ha ONPENEJICHUE KOJIMYECTBA XPOMOCOM B COMATUYECKUX U

MOJIOBBIX KJIETKAX, a TAKXKE B KIIETKAX Nepe HayaJIoM JieJIeHUsl (Mei03a Wi MUTO3a) U 110
€ro OKOHYaHHH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

o peniath TeHETHYECKHUE 3a/1aud Ha MOHOTHOPHUIHOE CKpEIIUBAaHKE, COCTABIATh
CXEMbl MOHOTHOPHUJIHOTO CKpEIIMBAaHUS, TPUMEHSISI 3aKOHbl HACJIEACTBEHHOCTH U
HCIIOJIB3YsI OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;



o YCTaHABJIMBATh TUI HACIEIOBAHHUS U XapaKTep NPOSIBJICHUSA MNpPHU3HAKA I10
3aJJaHHOW CXeME POAOCIOBHOM, MPUMEHSS 3aKOHBI HACJIEACTBEHHOCTH;
o OIICHUBATh PE3YJIbTaThl B3aMMOJICHCTBUSI YEJIOBEKA U OKPY KAIOIIEH Cpelibl,

IMPOTrHO3UPOBATH BO3MOJKHBIC ITOCJICACTBUSA ACATCIIBHOCTHU YCJIOBCKA JISI CYINCCTBOBAHMA
OTACJIbHBIX OHMOJIOTrHYECKHX OOBEKTOB U LCJIBIX IMTPUPOIHBIX COO6H_ICCTB.

COJIEPXAHUE Y‘{EBHOFQ MHNPEIMETA «BUOJOI'US»
(BA3OBbIA YPOBEHD)
10 kJjgacce

BBenenue

[Ipenmer u 3amaum Owosioruu. JXKuBble CHCTEMBbI M UX CBOWMCTBA. CTPYKTYpHBIE
YPOBHU OpraHuzaiuu xu3Hu. Metoasl Ouosiorumu. I[lpu3Haku OMOJIOTMM Kak HayKHU.
3HayeHue Ouojoruu g (OPMUPOBAHUS HAYUYHOTO MHUPOBO33PEHHUSI U COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

Paszgea 1. Kierka - exMHuLA :KUBOT'O

Tema 1. XumMu4yecKkuii COCTAaB KJICTKH

buonornyeckn BakHble 3yeMEHTHl. Knaccuukanuss XMMHUYECKUX 3JIEMEHTOB IO
COJIEP’KaHUIO B KJIETKE (MaKpO-, MUKPO- U yJIbTPAMUKPOIJIEMEHTHI). POJib BOJBI B KIIETKE,
ruipouibHeie U TUAPO(OOHBIE BemiecTBa. MOHBI MUHEpaTbHBIX COJEH U UX POJb B
Kietke. OpraHuyeckne COEIMHEHMS W HX COJEp)KaHWE B KIETKe. buoiornmyeckue
MOJIUMEPBI;  YIJIEBOABI, CTPOEHHUE U KiIacCU(PUKAIMSA YIJIEBOAOB, pPE3EpPBHBIE U
CTPYKTypHbIe mnonucaxapuibl. OyHkuuu yriaeBoaoB. Jlumuabl, cTpoeHHe U (QYHKIUH
munuaoB. benku - HeperyispHble OHOJOTMYECKHE MOJUMEpPbl. AMHHOKHUCIOTHI -
MOHOMEpPBI OEIKOBBIX MOJIEKYJ, CTPOCHHE AMUHOKHUCIOT (aMUHOIpyIIa, KapOOKCUIbHAs
rpynna, pagukai), He3aMEHHUMbIE aMUHOKUCIOThI. CTpoeHue OENIKOB: MENTHIHAs CBS3b,
NEepBUYHAs, BTOPUYHAS, TPETUYHAs W YETBEPTHYHAS CTPYKTYpbl OEIKOBBIX MOJEKYI.
Henatypanusa Oenka. OyHKuMH OENKOB: (PEPMEHTHI, TOPMOHBI, PELENTOPHI, AHTUTENA,
ummyHutTeT. HykneunHossie kucnotel: ux tunsl (JAHK, PHK), nHykneotuasl, coctaB u
ctpoenue HykneorunoB JHK u PHK. JIHK - HocuTens HaciencTBEHHON HH(POpPMALIMH,
crpoenue JIHK: ucropus m3ydeHwus, ABOMHASA CIUPANIb, NPUHIMI KOMIUIEMEHTAPHOCTH,
KOMILJIEMEHTapHbIe OCHOBaHUs, KomIuieMeHTapHbie HUTU. Buasl PHK (uadpopmanmnonnas,
TpaHcnopTHas, pubocomHas) U ux ¢yaknuu. CxoxactBo u pazmuuus JIHK u PHK.
Anenosuntpudochopnas kucinora (ATD) u e€ posb B KIETKE, MAKPOIPTUUECKHUE CBSI3H.
PerynsTopHble 1 CUTHAJIbHBIE BELIECTBA, TOPMOHBI, (hepOMOHBI. BuTamMuHbI, aBUTaMUHO3,
TUIEPBUTAMUHO3.

Tema 2. CTpyKkTypa 1 PyHKIUM KJIETKH

Krnerka - anemeHTapHas CTPYKTYpHO(YHKIIMOHAJIbHAS €AMHMIA KUBOM MaTepuu.
Knerounas teopus. [lnazmarudeckass MmemOpana (masmanemma), parouTo3, MUHOIUTO3.
[MuTonnasma, LIUTO30J1b, LIUTOCKEJIET, MUKPO(PHUIAMEHTHI, MHUKPOTPYOOUKH.
DHJI0MIa3MaTUYecKas CeTh, KOMIUIEKC ['0fb/pkHM, Jau30coma, BaKyoldb. MUTOXOHApPUH,
mactuabl. HememOpaHHbIE OpraHOMIBI: OpPraHOWAbl JBUXKEHHUS, KJIETOYHBIM IIEHTD,
LEHTPHUOJIb, PUOOCOMBI; KJIETOUHbIE BKIIIOUEHUS. SIpO, XpOMATHH, XpPOMOCOMA, SIAPBIIIKO.
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Benymas ponb sapa B HacneACTBEHHOCTH. [IpokapHOTHI, 3yKapuOThl, T1a3MHUAbl. Bubl
AYKAPUOTUYECKHUX KIIETOK (>KMBOTHAsI, pAaCTUTENbHAs, TPUOHAS).

Tema 3. O0ecneueHne KJIETOK IHepPruen

MeTaboau3m, acCUMUIIAINS, TUCCUMIIISAIINS, B3aUMOCBSI3h PEAKIIUNA aCCUMUIISIITIN
U TUCCUMIUIAIIAH. Tubsl oOMeHa BemecTB: aBTOTPo(bI, reTepoTpodsl. DoToCHHTES U €ro
3HaueHWe i KU3HU Ha 3emuie. XemocuHTe3. DOTOaBTOTPOdBL. XeMOaBTOTPO(DHI.
AnpoOnbie opranu3mbl. @otocunte3, HAJID, ceroBas u TemHoBas (a3l GOTOCHHTE3A,
dboTonmu3 Boabl. buomornueckoe OKWCICHHUE, TOHOPHI M aKIENTOPHI 3JIEKTPOHOB. DTarbl
HHEPreTHYECKOTO oOMeHa. ['mukonus. [Mukn Kpebca. OxuciIuTensHOe
dbochopunupoBanue, Llens nepenoca 31eKTpoHOB. ASpOOHBIE U aHAYPOOHBIE OPTAHU3MBI.

Tema 4. HacaencrBennasi uHgopmManus 4 peajn3anus ee B KJIeTKe

I'enernueckas uadopmanusa. JIHK - Hocutens HacnencTBeHHOM nHpopmaruu. ['eH,
reHoM. Permmkamus JIHK. Peakumn martpuuHoro cuHTte3a. TpaHCKpHUIILMS, OIEPOH,
npomotop, uHpopmannonnas PHK u e€ pons B 6mocunrtese Genka. ['eHeTnueckuit xom,
KOJIOH, CBOWCTBA T€HETUYECKOro Koja. buocuHTe3 OenkoB, sTambl OMOCHHTE3a Oerka.
Tpancnsuua. TpancnoptHas PHK, e€ crpoeHue u ponb B MNpoOUECCE TPaHCIALMM.
Mexanu3M oTpuIaTEeIbHON 00paTHOU cBsizu. OmNepoH, CTPYKTypa OIEpOHa, Omeparop,
perpeccop, CTPYKTypHbIE Te€HbI, cyOcTpar, akTtuBaTop. DakTOpbl TPAHCKPHUIILINH,
perynstopusie PHK. Bupyc, ¢ar, Bupuon. Ctpoenue Bupyca, Karcua, BUPYCHBIA T€HOM.
[IpoBupyc, perpoBupyc, oOpaTHas TpaHCKpumius. ['eHHass uMHXKeHepus, UHTEP(PEpPOHHI,
METOJ] KYJbTYPbl KJIETOK, KJIETOUHAsI MHXKEHEPUsI, OMOTEXHOJIOTUSI.

Paszgeun 2. PazMHoKeHHe M pa3BUTHE OPraHU3MOB

Tema S. Pa3MHOKeHHe OPraHU3MOB

Knerounsiit ki, uatepdasza, mutos. @a3el Mutosa (nmpodasa, metadasa, anadasa,
tenodasza). CtpoeHue xpomocoMm. buonoruueckoe 3HaueHue wmwuro3a. becnonoe
pa3MHOXEHUEe, €ero BHIbl (IIPOCTOE JeJleHue, CrnopooOpa3oBaHUE, BETETaTUBHOE
pa3MHOXXEHUE, TTOYKOBaHME), KIOHBI. [lojloBOE pa3MHOKEHHE, COMATUYECKHUE KIETKH,
raMeThl, SIMIEKJIETKA, CIEPMHUHM, CIIEpMATO30Mu I, 3Urota. I1oJIoBbIE Kene3bl, CCMEHHUKHU,
anyHuk. ['epmadponutel. Konbtoramus. IlapreHorenes. /[[umniounaHble W rariougHbie
KJIETKH, TOMOJIOTHYHBIE XPOMOCOMBI. Meio3. @a3bpl PeAyKIIMOHHOTO W 3KBAllMOHHOTO
neneHus Menos3a. KoHbroranus romMoJIOTMYHBIX XpomocoM. Ilepekpéct Xxpomocom
(kpoccuHroBep) M ero OWONOrMYecKoe 3HaueHue. buojormyeckuii cMbIci Meno3a.
I'amerorenes, cnepmaroreses, oBoreHe3. CTpoeHue MOJIOBBIX KJIETOK. OMI0I0TBOPEHNUE,
€ro OMOJIOTUYECKOE 3HAUCHUE.

Tema 6. UnauBuayajibHOE PAa3BUTHE OPTraHU3MOB

Ontorene3. OMOpHWoOHanbHOE pa3BuTHE opraHuzma. Craauu >MOPHOHAIBHOTO
pa3BUTHS:  OpoOJeHHE 3WroThl, OjacTonmcTa, OJjacTyjia, TacTpyia, Heupya.
3apoJbIleBbIE  JINCTKU:  DKTOJIEpMa,  JHToAepMa,  Mezoaepma.  OpraHoreses.
[ToctomOpuonansHOe  pazButue. IlpsmMoe w®  HempsMoe  pas3BUTHE.  ATONTO3.
HuddepennmpoBannass kietka. [looBbIe XpPOMOCOMBI M ayTOCOMBI. MeXaHU3MBI
OmpeIesIeHHs 110J1a, TOMOTaMeTHBIN U rereporameTHsbIi noji. ['omeocta3. CaMoperyssius.
YpoBHU mnpUCTOCOOJIEHUS OpraHu3Ma K HU3MEHSAIONMMCS YCIoBHsIM. HMMyHUTET,
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HMMYHHas1 CHUCTCMA, BAKIWHAITHA. CTBOJIOBBIC KJIETKH. BiusHHE BHEIIHUX YCJIOBI/If/'I Ha
Pa3BUTHUC OpraHU3Ma.

Pa3znea 3. OCHOBBI FeHETHKH U CEJICKIMU

Tema 7. OcCHOBHBIE 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH

['eneruka. ['uOpunonoruueckuii Metoa, rudbpuabl. Yucteie TUHUH. JJOMUHAHTHBIE U
peueccuBHble NpPU3HAKU. AJuiend. ['OMO3MIOTHBIE W TE€TEPO3UTOTHBIE OPTraHU3MBI.
EnnnooOpasue nepBoro mokosieHus. Pacmensienue B motoMcTBe ru0Opuaos. ['eHotun u
denorun. Hemonnoe nomunupoBanue. [IpaBmio uwmctorsl ramer. KomomuuupoBaHue.
Ananmsupytomee  ckpemuBanue.  JuruOpunmnoe — ckpemmBanue.  HesaBucumoe
HaCJIeIOBaHWE IpU3HAKOB. Jlurereposurora, pemérka Ilennera. CraTucTudyeckui
xapaktep 3akoHOB Menzens. LluTonornyeckue OCHOBBI AUTMOPUIHOIO CKPELIUBAHUS.
Cuerienne reHoB. PexomOuHanus reHoB U €€ mnpuuuHbl. ['eHom. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C IOJIOM. MHOXECTBEHHOE NEUCTBUE I'€HA. JIeTalbHbIE I'€HBI.
HoBooOpa3zoBanue mnpusHaka. HeamnenbHoe mnonaBnenue (smucta3). BHesnepnas
HACJIEJACTBEHHOCTh. KadecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. BiusHue ycinoBHi
Cpeabl Ha pa3BUTHE KAYECTBEHHBIX M KOJIMYECTBEHHBIX MTpU3HAKoB. Hopma peakuumn.

Tema 8. OcHOBHBIE 3AKOHOMEPHOCTH H3MEHYUBOCTH

M3MEHYMBOCTB:  HACIHEACTBEHHAs W HEHACIEACTBEHHAass  W3MEHYMBOCTD,
MoAU(pUKALIMOHHAA U3MEHYNBOCTh. Moaudukanuu. KomOMHaTHBHAsA U3MEHYMBOCTh U €€
MpUYUHbl. MyTalmoHHass HW3MEHYMBOCTb. [HWIBI MYTAallMi: T€HOMHBIE, XPOMOCOMHEIE,
reHHble. Buael myrtanmii. bananc renoB. HecOamancupoBaHHble rameTsl. MOOWIbHBIE
TE€HETUYECKHUE JIEMEHTHI. 3aKOH TOMOJIOTUYECKHUX PSIIOB HACIEACTBEHHOW N3MEHYUBOCTH.
MeToapl M3yueHUs HACJIEICTBEHHOCTH 4YeJIOBEKa. XPOMOCOMHBIE OOJE3HU YeNOBEKa.
Jledenne HacIEeICTBEHHBIX aHOMAaNWW oOMeHa BemiecTB. ['pynmbl KpoBH, pe3ycdaxTop.
HexenaTenbHOCTh pOICTBEHHBIX OpakoB. MeINKO-TeHETUYECKOE KOHCYJIbTUPOBAHNUE.

Tema 9. 'eHeTHKA U ceJIeKIUA

Cenexums. OpomallHMBaHUE KAk HAdaJbHbIA  3Tanm  cesnekuuu. LleHTpsl
IIPOUCXO0XKICHNS KyJIbTYPHBIX PACTEHUM M pallOHbI OJOMAIIHUBAaHUS KUBOTHBIX. MeTObI
CEJICKUMU: MCKYCCTBEHHBIM OTOOp, THOpuau3anus, OTAaNEHHAas TUOpUAN3alus,
MOJMIUIONIN3alMsl, WCKYCCTBEHHbIA MyTareHe3. ['erepo3uc. Hoselmme wmeToabl
CEJIEKIINU: KIIOHUPOBAHUE, TPAHCTEHE3.

11 kjgacce
Pa3nea 4. DBosronus

Tema 10. CBuaereabCcTBA IBOJIOIHH

buonornueckas 3BOJIFOLUSL. N3mensiemocThb BUJIOB (Tpanchopmusm).
Opomonnonnkie B3 JK.b. Jlamapka. OBomtoninonnas teopus Y. Jlapsuna. bopnOa 3a
cymecTtBoBanue. EctecTBeHHBIT  oTOOp.  CHHTETHYECKass TEOpPUS  DBOJIOIHH.
buoxumMnueckoe €IMHCTBO JKMBBIX OPraHU3MOB. MOJEKYJSIPHO-TEHETUYECKAS JIETONHUCH
3BOJIIOLUH. DPUIIOrEHETUYECKOE IpeBO. Mepapxuuecknii MPUHIIUIT CUCTEMATUKU >KUBBIX
opranu3MoB. CTeNeHb poJICTBa OpraHu3MOB. ['oMoIOrnYHbIE OpraHbl. ['eHbI - peryasTopsl
pa3BuTHA. PyIMMEHTBHI M aTaBuU3MBbl. 3aKOH 3apOJBIIIEBOrO cXOJcTBa. llameoHrtosorus,
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najeoHTOJNIOTHYecKasi JieTonuch. llepexoanble ¢GOpMBI W ABOJIOLUOHHBIE  PSBL.
buoreorpadus. Dunemuynbie BUabl. OCOOM-OCHOBATEINH.

Tema 11. ®akTOpPHI IBOJTIOIUHA

Bun. Apean. Kpurepuu Buga: mophoiornueckui, 3K0JI0ro-reorpadudeckuii,

[ATOTE€HETUYECKUH (KapUOTUIIUUECKUI), MOJICKYJISIPHO-TEHETUUECKUM, PENPOTYKTUBHBIN.
Kapuorun. Bunel-nBoitHuku. PenponyktuBHas wzossinusa. [lomynsuusa - snemMeHTapHas
equHUIA BUAa W dBoronmu. ['eHodonn. HacneacTBeHHas W3MEHYMBOCTh. MyTaluu:
HEWTpaJIbHbIE, BPEIHbIE W MOJEe3HbIE. POJIb JOMUHAHTHBIX M PELIECCUBHBIX MYTallUi B
sBomonuu. IlpucnocobnmeHHocTs. HampaBieHHble W3MEHEHUsT 4YacTOT — aJUIeNIei.
OddexktuBHOCTh ecTecTBeHHOTO 0TOOpa. Jpeitd renoB. Dddext ocHoBarens. Dddext
OYTBIJIOUHOTO TOpJbIMKA. JBrKkymmii oTo0p. CTtabunusupyromuii otoéop. Ju3pynTUBHBIMN
otbop. IlonoBoit or6op. 'mmoreza «xopommx reHoB». ['mmore3a «HpUBIEKATEIbHBIX
ceiHOBeM». Mmmnoananrtamuu u apomopdo3bl. [lokpoBUTEIBCTBEHHAs OKpacka U Qopma
tena. [Ipenocreperatomas okpacka. Mumukpusi. Mexanusm (GopMHpOBaHUS ajanTaIuil.
buonoruueckuii mporpecc. OOmas aereHepauus. BunooOpazoBanue. M3onsauus Kak
daktop  aBomonmu. ['eorpaduueckoe  (aJmomaTpuyeckoe) M IKOJOTHYECKOe
(cummarpuueckoe) BuAoOOpa3zoBaHue. JlekapcTBeHHass YCTOMYMBOCTH, BaBUJIOBCKAs
MUMHKpPHS. MUKpPO3BOJIOLMS W MakKpol3BOJMIOIMSA. JlMBepreHuus, KOHBEPreHUus,
Iapajulein3M. AHAIOTMYHBIE OpraHbl. Beimupanue.

Tema 12. Bo3HUKHOBeHHE U pa3BUTHE )KM3HU HA 3eMiie

AOuoreHe3 u OuoreHe3. AOHMOTCHHBIN CHHTE3 OPraHMYECKUX BeIecTB. | 'umoresa
A.M. Omnapuna, npoonoHTbl. Crnoco® NUTaHUS MEPBBIX MKUBBIX OPraHU3MOB 3EMIIU.
HeBOo3MOXHOCTh CcamM03apOKIEHUS JKW3HM Ha 3€MJIE B COBPEMEHHBIX YCIOBUSX.
['eoxponosorusi, 20HbI, 3pbl. ['MobanbHBIE KaTacTpodsl. Kpunrtosoii, dhanepo3oil, apxei,
MPOTEPO30i, Maneo30il, Me3030M, KalHo30i. CucremaTuka. buHapHas HOMEHKIaTypa
Busa. EcrecTBeHHas cucreMa xuBoro. CHCTeMaTH4eCcKUe €IMHULIBI M UX CONOIYMHEHNE.

Tema 13. [Ipoucxo:kaeHue yesoBeKka

CucremMaTnyecKkoe IOJIOKEHUE YenoBeKa. JloKa3aTenbCTBa POJCTBA 4YEJIOBEKA U
KUBOTHBIX: CPAaBHUTEIbHOAHATOMHYECKUE, IIUTOTCHETUYECKUE, AAHHBIE MOJEKYJSIPHOU
Ouonmornu W Ouwosormu  pa3BuTHUi. OTIMUMTENIBHBIE OCOOEHHOCTH  YEJIOBEKa:
MPSMOXO0KJIEHUE, YIEHOpAa3JAeiabHas pedb, TPyAOBas AEATEIbHOCTb. AHTPOIOTEHES.
IIpenku yenoBeka: IpUONUTEKH, aBcTpasonuTeku. [lepBeie npencrasurenu poga Homo:
YeJIOBEK YMEJIbIM, YeJIOBEK MPSMOXOJSIINM, delloBek pabortaroniuil. Heannmepranbckuit
yenoBek. YenoBek pa3yMHbId. KpomaHbOHIBI. MOHOUEHTPU3M U  MOJULEHTPU3M.
AHTponoconuorenes3, OMOJIOTHYECKHE M COLUaNbHbIE (DAaKTOPHI SBOJIIOLMHM YeJIOBEKA.
CooTHolleHHE OWOJIOTMYECKUX U COLMANbHBIX (DAKTOPOB B HBOJIOLUU YEJIOBEKA.
KynwsrypHas undopmarnius u cucrema e€ HacienoBanus. UeoBeuecknue pachl.

Pa3nen 5. Dxocucremsl (114yacoB)

Tema 14. Opranu3mbl 4 OKPYKAKOIIAS cpeaa

DKOJIOTUYECKHE (bakTopshl. TonepaHTHOCT®, 3aKOH TOJIEPAHTHOCTH.
Jlumutupyrommii  ¢aktop. [IpucnocoO0IeHHOCT, OPraHU3MOB. bHOJOTHYECKHE PUTMBL.
[Tonynsmua. CrpykTypa TONyJSUMAM: TI0JOBasi, BO3pAacTHasl, MPOCTPAaHCTBEHHAS,
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BpeMeHHas. J[MHaMMKa DOMyJsALUW{, MOIYJSLUOHHBIE BOJIHBL. BHYyTpHBHUIOBBIE
OTHOLICHUSA: KOHKYpPEHLMs, aIbTpyu3M. Apean Buaa. OKOJIOTMYECKas HMUIIA,
peaii30BaHHAsl HHUIIA, MOTEHIMalbHAs HUIIA. MEXBHUIOBBIE OTHOLIEHUS: (urodarus,
XHUIIHUYECTBO, Mapa3uTU3M, KOHKYPEHIIHSI, CHMONO03, MyTyalu3M, KOMMEHCAIN3M. 3aKOH
KOHKYpeHTHOTro uckiaroueHus. CooOmectBo. Jkocuctema. J[OMHUHAHTHBIE BB
XapakTepuCTUKH COOOIIECTBA: BUIOBOE OOraTCTBO, YUCIEHHOCTh, OMoMacca, MPOAYKIIHAL.
[IponyuieHThl, KOHCYMEHTHI, peyleHThl. Tpoduueckue ceTh. DKOJIOTUYECKUE MTUPAMHU/IBI:
nupamujia YuCICHHOCTH, TUpamMuaa OMOMacChl, MUPAMHIA TPOIYKIMU. 3aKOH MUPaMUIbI
sHepruil. Koncopuwms, ¢uykryarmu. Cykieccuu, MepBUYHBIE U BTOPUYHBIE CYKIIECCHU.
VYcroitunBocTh 3kocucTteM. buonenos. buoreoneno3. buoron. DnemeHTapHas npupoHas
dKOCUCTEMA. ATPOIKOCHCTEMBI, OCHOBHBIE TUIIbI U3MEHEHHBIX U HAPYIIECHHBIX YEJIOBEKOM
skocucreM. BoccranoBuTenbHas cykueccus. Jlerpaaanust 3KOCUCTEMBI.

Tema 15. buocdepa

buocdepa. ['panuibr Ouochepsl. buomacca O6mocdepsl. buombl, cBsi3u MexIy
ouomamu. JKuBoe BeuiecTBo 6uocdeprl. OYHKIMHU KUBOTO BEIIECTBA: dHEpreTudeckKas,
KOHLIEHTpalMOHHAs, JNECTPYKTUBHA, cpenoobpasyroias, TPaHCIIOPTHAS.
buoreoxnmuueckre KpyroBopoThl. IlapHukoBbiii 3¢ dext. IIpobrema mpoaoBOIBCTBHSL.
N3MeHeHnss 4YHCIIEHHOCTH HacesieHus. 3akoHbl Kommonepa. KoHuenuus ycTOMYHMBOTO
pa3BUTHSL.

Tema 16. buoJsiornyeckue 0CHOBbI OXPaHbI PUPOBI

buonoruueckoe pazHooOpazue. Kpacubie kHuru. PemHTpomykiusi. 3amoBETHUKH,
HallMOHAJIbHBIE Tapku, OuochepHnie pesepBarbl. WHCynsapuzanusa. buonornueckuit
MOHUTOPUHT. buonHaukanus.

TEMATHYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOANMBIX HA OCBOEHUME KAK/IOU TEMBbI

Ne /o HaunmenoBanue pasjeiia nporpamMmsl, Tema Yacel yueOHOTO
BpeMEeHH

1. |BBeagenme 1
2. |KieTka- eAMHMIIA )KUBOTO 17
2.1. | XuMHYECKHH COCTaB KIETKH 5
2.2. |CtpyKTypa ¥ (PyHKIIUH KIETKH 4
2.3. |ObecrieueHue KJICTOK YHEPrHEn 3
2.4. |HacnenctBeHnHasi HHQOpMaIMsl U peanu3anus e€ B KJIeTKe 5
3. |Pa3mMHOKeHHe M pa3BUTHE OPraHU3MOB B
3.1. |Pa3MHOXEHHE OpPTraHU3MOB 3
3.2. |MnauBuyasbHOE pa3BUTHE OPraHU3MOB 2
4. |OcCHOBBI T€HETHKH H CeJTeKINHU 9
4.1 |OcHOBHBIE 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 5
4.2. |OcHOBHBIE 3aKOHOMEPHOCTH W3MEHYHUBOCTH 3
4.3. |T'eHetuka M cenexkuus 1
Pe3epBHOe Bpemst 3
Hroro 35
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11 knace
Ne /i HaumeHnoBaHue pa3aesia nporpamMMsl, TeMa Yacpl yueOHOT0O
BpeMeHH
5. | IBoawonus 21
5.1. |CBuzerensCcTBa 3BOJIIOIUA 4
5.2. | DakTOphI HBOIIOLIH 8
5.3. | BO3HUKHOBEHHWE U Pa3BUTHE KU3HHU HA 3eMJIe 4
5.4. |IIpoucxoxaeHHue YeI0BeKa 5
6. |IxocucTeMbl 11
6.1. |Opranu3mel U OKpY’KaroIIas cpeaa 7
6.2. |buocdepa 3
6.3. | bruosiornvyeckrne 0CHOBBI OXpaHbl MPUPOIBI 1
HToroBas arrecTanus 1
Pe3zepBHOE Bpemsi 1
HTtoro 34

®OMBI ITPOBEJEHUSA TEKYIIEI'O KOHTPOJISA 1
MNPOMEXYTOUHOM ATTECTALIUU

B mponecce uszyuenusa npeamera «buonorms» B 10-11 kiaccax wmcnonb3yroTcs

cieayronme GopMbl KOHTPOJIS:

- caMOCTOsITeNIbHAs paboTa;
- IpaKkTHYecKas padoTa;

- nabopaTopHas padorTa;

- CeMHHAp;

- 3ammTa pedepaTos;

- 3aUer.

AN NN N

Koutponeubix pabor B kypce Owomoruu misi 10-ro um 11-ro kijmaccoB He

MPEIYyCMOTPEHO.

B 10 kiacce npoBoasiTes:

- CAMOCTOSITEJIbHbIE PA0OTHI:

Ne 1. "XuMuueckuii cocTaB KJIETKU'";
Ne 2. "Metabonu3m u potocunres";

- IPAKTHYECKHE PA0OTHI:

Ne 3. "HacnenctBennas uadopmaiys U ee peanusaius B KJIeTke";

. Ne 1. "CpaBHeHue CTpPOEHHSI KJIETOK pacTeHHHl, >XHUBOTHBIX, TPUOOB U
OakTepuil";

. Ne 2. "CocraBneHue npoCcTENIINX CXEM CKpEIIUBaHUsA'";

. Ne 3. "Pemienue 3yieMeHTapHBIX TEHETUYECKUX 3a1a4";

- JadopaTopHas padora:

o Ne 1. "MoaudukanroHHas H3MEHIUBOCTD' .

B 11 kaacce npoBoasiTesi:
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- JJ200paTOPHLIE PA0OTHI:

o Ne 1. "M'3MeHUHMBOCTH OpraHU3MOB";

o Ne 2. «IIpucnoco61eHHOCTh OPraHU3MOB K Cpejie OOUTaHUSD.

- CAMOCTOSITE/IbHbIE PA0OThI:

o Ne 1. "BO3HUKHOBEHHUE U pa3BUTHUE KU3HU Ha 3emiie";

) No 2. "I[TpoucxoxxaeHue uenoBeka';

- IPAKTHYEeCKHEe PA0OTHI:

. Ne 1. "Ouenka BIusiHUS TEMIEPATYPHI BO3/lyXa Ha YeJIOBEKa';

. No 2. "AkBapuym Kak MOJI€NIb SKOCUCTEMBI";

. Ne 3. "CpaBHuTenbHas XapaKTEpPUCTUKA MPUPOJHBIX W HAPYIIECHHBIX
KocHCTEM".

- MTOTOBBIM 3a4eT.




